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Section 1 - General Information 


INTRODUCTION 


This manual provides general installation and programming information for 
the SCD-DHV11/16 16-line asynchronous communication multiplexer 
manufactured by Sigma Information Systems, Anaheim, California. The 
material in this manual is arranged into the following sections. 


Section 1 - GENERAL INFORMATION. This section provides a_ general 
description of the SCD-DHV11/16. Specifications are included. 


Section 2 - INSTALLATION. This section describes the procedures for 
setting up and installing the 16-line multiplexer. Device address and 
vector interrupt switch selections are included, along with cabling to 
I/O devices. 


Section 3. - PROGRAMMING CONSIDERATIONS. This sections contains a 
detailed description of the SCD-DHV11/16 registers. Diagnostic testing 
is included 


APPENDICES. The appendices contains Q bus signals and a complete list of 
switch configurations for the device address and the vector interrupts. 


REF: DHV11.WPS/DM4 
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GENERAL DESCRIPTION 


The SCD-DHV11/16 is a 16-line asynchronous communication multiplexer. 
Sigma's dual-wiue module is addressed as two separate 8-line devices that 
emulate two of DEC's DHV11 quad-wide boards. The SCD-DHV11/16 is 
software compatible with operating systems and diagnostics designed for 
the DEC* module All lines are compatible with EIA RS-232-C and CCITT 
V 24 standard (data leads only). 


Each communication line is independently programmable for word format and 
hardware character echo. Each line is also independently programmable 
for split transmit and receive baud rates up to 38 4K baud and for full 
or half duplex or autc echo operation. 


Optional 19" rackmount communication panels are available for convenient 
cabling to user 1/0 devices One panel contains 16 subminiature D-type 
RS-232-C connectors The other panel contains 16 RJll connectors with 
DEC's* H3173-A layout. 


FEATURES 


® 16 asynchronous serial lines on one dual wide module. 


e@e Emulates two of DEC's DHV1ls without requiring patches when 
interfacing with DEC LSI-11 and MicroVAX CPUs 


e@ Compatible with EIA RS-232-C and CCITT V 24 


e Programmable parameters individually set for each channel: baud 
rate word format, and character echo. 


@ Two contiguous switch selectable device addresses for Tines 0-7 and 
lines 8-15. 


@ Optional rackmount panels available for convenient connection to I/0 
devices 


e Two 256 character buffers for received characters. 
e DMA for transmitted data 


e Hardware or program-controlled break generation. 


*DEC and Q bus are registered trademarks of Digital Equipment 
Corporation 


1.4 


Section 1 - General Information MA400470 REV B 3 


OPTIONAL DISTRIBUTION PANELS 


Two optional 19" rackmount brackets are available for convenient cabling 
to user's external I/0 devices. 


The rackmount bracket shown in Figure 1-1 accepts one or two optional 
distribution panels. Each distribution panel distributes signals from 
each SCD-DHV11/16 line to I/0 connectors. The 16 connectors can be 
either subminiature DB9 connectors or RJ connectors. 


RJ Connector Panel DB Connector Panel 


1 
VA P/N 500972 i 2 
\ / / 
\ / } \ \ J os 
‘oo. ; | RACKMOUNT BRACKET | Wee 
4 ij P/N 500869 \ if 


FIGURE 1-1: 3.5" DISTRIBUTION PANEL HARDWARE 


The rackmount bracket shown in Figure 1-2 accepts an _ optional 
distribution panel that distributes signals from each SCD-DHV11/16 line 
to DB25 1/0 connectors. 


Ld 
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‘ \ 
\ 
RACKMOUNT \BRACKET P/N 500966, 


FIGURE 1-2: 5.18" DISTRIBUTION PANEL HARDWARE ° 


SPECIFICATIONS. 


Size: 


Power Requirements: 


Interface: 


Cables (Optional): 


Distribution Panel: 


Standard duai-wide Q bus module 


+5V @ 3.5A 
+12V @ 200mA 


EIA RS-232-C and CCITT V.24 standard (data leaas 
only) 


Ribbon cable terminated with 16 D-type RS-232-C 
connectors or to RJll connectors. 


Optional 19" rackmount distribution panel contains 
four B I/O panels that distribute each line to a 
subminiature D-type RS-232-C connector or, 
alternately, to RJ1l connectors. 
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Operating Modes: 


Baud Rates: 


Device Address: 


Vector Interrupt: 


Data Format: 


Stop/Start bits: 


Character Bits: 
Parity: 
Temperature: 
Operating: 
Storage: 
Humidity: 
Altitude: 


Operating: 
Storage: 
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Full duplex or half duplex 


Each channel independently program controlled: 50, 
75, 110, 134.5, 150, 300, 600, 1200, 1800, 2000, 
2400, 4800, 7200, 9600, 19.2K, and 38.4K baud. 


Two contiguous addresses for lines 0-7 and lines 8-15 
are switch selectable from 17760000 to 17770000 


Two contiguous interrupts for lines Q-7 and lines 


8-15 are switch selectable from 000 to 760 


Asynchronous. Serial by bit. Each line individually 


program controlled. 


One start and 1, 1-1/2 (5 level code only), or 2 stop 
bits. 


5, 6, 7 or 8 

Odd, Even, or None 

O°C to 50°C 

-45°C to 85°C 

0% to 95% noncondensing 


0 ft. to 10,000 ft. 
O ft. to 30,000 ft. 
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Section 2 - Installation 


UNPACKING AND INSPECTION 


The SCD-DHV11/16 is shipped in a special packing carton designed to keep 
the module from vibrating and to give it maximum protection during 
shipment. The packing carton should be retained in case the unit 
requires reshipment. 


FACTORY-SET SWITCHES 


The SCD-DHV11/16 multiplexer. is shipped configured with DEC standard 
address 160440 and vector interrupt 300. The location of the switches 
that determine these parameters is shown in Figure 2-1. Before 
installing modules, verify that the switches are set properly. The 
following sections describe the procedures to verify and/or reconfigure 
device address and vector interrupt. 
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~ PIN i 


BASE 
- ADDRESS 


160440/ 160460 


VECTOR 
INTERRUPT 
300/310 


Swi sw2 


eee i a 


FIGURE 2-1: COMPONENT LOCATIONS 


2.2.1 Device Address Selection 

The device address for the SCD-DHV11/16 is set by switch SW1l shown in 
Figure 2-1. The address can range from 160000 to 177740. Figure 2-2 
shows the relationship between the address bits and the switch positions. 


The factory set address of 160440 is shown in Figure 2-2. A list of the 


complete address range with associated switch settings can be found in 
Appendix B. 


ADDRESS 15 14 13 12 11 10 09 O08 O7 06 O05 O04 03 O02 O1 00 


BITS ic “a, ie See SET. BY SWl-------=-- 0 GO 0 6 0 
SW1 POSITIONS 1 2 3 4 5 6 7 8 

ON ON ON ON OFF ON ON OFF 
BINARY 
ADDRESS 1 1 1 0 0 001 0 0 10 00 0 0 
UGTAL:.. -.. ,eReetacee Keteets- Gotmateas cyeancsee (Sedecsecs 
ADDRESS 1 6 0 4 4 0 


FIGURE 2-2: ADDRESS SELECTION 
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NOTE 


The SCD-DHV11/16 can be considered as two of DEC's 
DHV11s. Lines Q through 7 will have the device 
address selected by switch SW1. Lines 8 through 15 
will have the selected device address +20 (octal). 


2.2.2 Interrupt Vector Selection 


The interrupt vector for the SCD-DHV11/16 is set by switch SW2 shown in 
Figure 2-1. The vector interrupt can range from 000 to 770. Figure 2-3 
shows the relationship between the interrupt vector bits and the switch 
positions. 


The factory set interrupt of 300 is shown in Figure 2-3. A list of the 
complete interrupt range with associated switch settings can be found in 
Appendix C. 


VECTOR 08 07 06 05 04 03 O02 O01 O00 
BITS wee SET BY SW2------ 0 0 O 


SW2 POSITIONS 3 4 5 6 7 8 
OFF ON ON OFF OFF OFF 


BINARY 
INTERRUPT OG 4 ty XO Ge 6: 10 6 
OCTHE,.... “seecevede, westecets: aocsseet2 
INTERRUPT 3 0 0 


FIGURE 2-3: INTERRUPT VECTOR SELECTION 


NOTE 


Lines 0 through 7 will have the interrupt vector 
selected by SW2. Lines 8 through 15 will have that 
vector +10 (octal). 


fed 
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MODULE INSTALLATION AND CABLING 


re ate ml Reali he RR 


The SCD-DHV11/16 plugs directly into an LSI-11 backplane dual slot (see 
Figure 2-2). The Jl connector provides the interface signals for the 1/0 
panels described in Figure 1-1. Pin assignments for the 50-pin connector 
are listed in Table 2-1. 


[---------------~----------- ] 
[ -~---SIGNALS---- ] 
[ LINE RECEIVE TRANSMIT ] 
NUMBER J1 PIN NUMBERS 
[ 9) 2 12 ] 
i f 9 5 J 
[ 2 21 17 ] 
[ 3 15 23 | 
[ 4 26 30 ] 
[ 5 33 35 J 
L 7 38 42 ] 
L 7 45 48 J 
[ 8 3 Li ] 
[ 9 8 6 ] 
[ lo 20 18 ] 
[ 11 14 24 ] 
[ 12 27 29 j 
[ 13 32 36 ] 
[aa 39 41 J 
f 15 44 47 J 
[+-------------------------- J 


Pins not listed are ground 
TABLE 2-1: Ji CONNECTOR PIN ASSIGNMENTS 
The cables from J1 plug into the PCBA of the I/0 connector panels. The 


PCBA distributes Jl signals to each of the I/0 lines specified on the 
connector side of the panels described in Figures 1-1 and 1-2. 
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TESTING 


Diagnostic testing can be run using DEC's VDHA??, VDHB??, and VDHC?? 
functional verification tests. Only parts of these tests are used for 
the SCD-DHV11/16. 


VDHA?? *TESTS 1-27 
VDHB?? TESTS 1-15 AND 24-26 
VDHC?? TESTS 1-4 


Use the following procedure to run the functional verification tests. 


1. Run the tests in the internal loopback mode (staggered loopback 
connector not installed). Run the diagnostics for one error-free 
pass. Any fault message indicates a defective SCD-DHV11/16. The 
underlined parameters below are keyboard entries. 


RUNNING VDHA?? 


(*Test 11 does not run on LSI-11/23 due to timing differences) 


-RUN VDHA?? ;run VDHA test 

VDRABO BIC ;system response 

DR>START/FLAG: HOE<CR> ;Start tests 1 through 27 
es swith Halt on Error (HOE) flag 

CHANGE HW (L) ? Y<CR> ;Change hardware configuration 

# UNITS (D) ? 2<CR>— ;Specify two DHV11 emulation 

UNIT 0 ay ;Specify SCD-DHV11/16 address 

CSR ADDRESS: (0) 160460 ? 160440<CR> ;for lines 0-7 (unit 0) 

INTERRUPT VECTOR ADDRESS: (0) 300 7 Y<CR> ;Specify vector interrupt 

ACTIVE LINE BIT MAP: (0) 377 ? <CR> : 

INTERRUPT LEVEL: (0) 4 ? 5<CR> “Specify level 5 

UNIT 1 ;Repeat for CSR address 160460, 


-interrupt vector 310 (unit 1 
s= lines 7-15) 
CHANGE SW (L) ? N<CR> ;Test will begin. 


CTRL C ;Terminate test with CTRL C. 
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2. To run the test in the staggered loopback mode requires removal of the 
50-conductor cable from the SCD-DHV11/16 module. A staggered loopback 
connector, shown in Figure 2-4, is installed into the 50-pin connector 
on the module. The pin assignments for the staggered loopback 
connector are shown in Appendix 0D. 


FIGURE 2-4: STAGGERED LOOPBACK CONNECTOR 


3. Run the tests in tne staggered loopback mode for two error-free 
passes. Any fault message indicates a defective SCD-DHV11/16 or 
caple. The underlined parameters below are keyboard entries. 


RUNNING VDHB?? 


~RUN VDHB?? ;run VDHB test 
VDHBCO.BIC ;system response 


DR>START/FLAG: HOE/TEST :1-15:24-26<CR> ;Start tests 1-15 and 24-26 
a aac SO Ge a swith Halt on Error (HOE) flag 


CHANGE HW (L) ? Y<CR> : ;Change hardware configuration 
# UNITS (D) ? 2<CR> ~~ ;Specify two DHV11 emulation 
UNIT 0 ot ;Specify SCD-DHV11/16 address 
CSR ADDRESS: (0) 160460 ? 160440<CR> ;for lines 0-7 (unit 0) 
INTERRUPT VECTOR ADDRESS: (0) 300 ? Y<CR> ;Specify vector interrupt 
ACTIVE LINE BIT MAP: (0) 377? <CR> 3 

TYPE UF LOOPBACK (1 = INTERNAL, 2 = ;Specify staggered loopback 
H3277, 3 = H325: (0) 2@<CR> ;test (H3277 installed) 
INTERRUPT LEVEL: (0) 4? 5<CR> ;Specify level 5 

UNIT 1 ;Repeat for CSR address 160460, 


;interrupt vector 310 (unit 1 
3= lines 7-15) 
CHANGE SW (L) ? N<CR> ;Test will begin. 


CTRL_C ;Terminate test with CTRL C. 
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RUNNING VDHC?? 


«RUN VDHC?? srun VDHC test 
VDHCBO BIC -system response 
DR>START/FLAG: HOE/TEST:1-4<CR> ;Start tests 1 through 4 


ee CR NN Ye tN 


swith Halt on Error (HOE) flag 


CHANGE HW (L) ? Y<CR> ;Change hardware configuration 

# UNITS (D) ? 2<CR> ;Specify two DHV11 emulation 

UNIT 0 , ;Specify SCD-DHV11/16 address 

CSR ADDRESS: (0) 160460 ? 160440<CR> ;for lines 0-7 (unit 0) 

INTERRUPT VECTOR ADDRESS: (0) 300 ? Y<CR> ;Specify vector interrupt 

ACTIVE LINE BIT MAP: (0) 377 2? <CR>” ; 

TYPE OF LOOPBACK (1 = INTERNAL, 2 = ;Specify staggered loopback 

H3277, 3 = H325, 4 = MODEM, 5 = stest (H3277 equivalent 

KEYBOARD ECHO ): (0) 2<CR> ;installed) 

INTERRUPT LEVEL: (0) 47 5<CR> ;Specify level 5 

UNIT 1 ;Repeat for CSR address 160460, 
: ;interrupt vector 310 (unit 1 

s= lines 7-15) 


CHANGE SW (L) ? N<CR> ;Test will begin. 


CTRL C ;Terminate test with CTRL C. 
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Notes 
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Section 3 - Programming Considerations 


INTRODUCTION 


nal 


There are two sets of registers for the SCD-DHV11/16. 
channels 


listed below are associated with 


8-15. The term "Base" is the address selected by switch SW1 (Section 

Zeek) 
Control/Status Register CSR Base Read/Write 
Receive Buffer RBUF Base + 2 Read Only 
Transmit Character TXCHAR* Base + 2 Write Only 
Line Parameter Register LPR* Base + 4 Read/Write 
Line Status STAT* Base + 6 Read Only 
Line Control LNCTRL* Base + 10 Read/Write 
Transmit Buffer Address 1 TBUFFADI* Base + 12 Read/Write 
Transmit Buffer Address 2 TBUFFAD2* Base + 14 Read/Write 
Transmit Buffer Count TBUFFCT* Base + 16 Read/Write 


*There are eight indirect address registers associated with each of these 
registers: one for each channel. When the indirect address registers are 


Q- 


ie 


The registers 
A set of the same 
registers with "Base + 20 (octal) addresses is associated with channels 


accessed, the address is indexed by the contents of CSR bits 03-00. 


The SCD-DHV11/16 clears MASTER RESET when 


initialization and 


15 


self-test 


are complete; the red LED is turned on and the module is then operational 
witn tne following default register parameters. 
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Send and receive 9600 bits/s RX disable 

Eight data bits TX enabled 

One stop bit No break on line 

No parity DMA character counters zero 
Parity odd DMA start addresses zero 
Auto-flow off TX.DMA.START cleared 

No loopback TX.DMA.ABORT cleared. 


3.2 CONTROL AND STATUS REGISTER (CSR) 


15! 14 13 12! 11 #10 09 ! 08 O7 06! 05 04 03 ! 02 O01 00 


we wee eee we wm we wee em ew ee ee eB ee ee ee ee eee BO Re ew ee Bee eee ee eo meee = 


Sa ee dhe eken i 


Transmit 
Interrupt 


Transmit Line--------- eeecccnn- | 
Received Data Availabl¢e------------------- i 
Receiver Interrupt Interrupt------------------ | 
Master Reset--------------------------------------- | 
Indirect Address Register------------------------ +--+ 22-22-22 eee -- ! 


BIT MNEMONIC DESCRIPTION 


15 TX .ACTION This bit is set by SCD-DHV11/16 when (1) the last 
character of a DMA buffer has left the DUART or (2) 
A DMA transfer has been aborted or terminated by 
the SCD-DHV11/16. Cleared by MASTER.RESET. 


14 TXIE When set, this bit allows the SCD-DHV11/16 to 
interrupt the host if CSR bit 15 becomes set. 
CLEARED BY BINIT (bus initialize), power up or 
down, but not by MASTER.RESET. 


13 DIAG.FAIL This bit is set when the internal diagnostics 
detects an error (LED off). Clear is indicated 
when LED is on. 


12 TX .DMA.ERR If this bit, along with TX.ACTION, is set, there is 
a memory parity error or else the channel indicated 
by CSR bits 11-08 has failed to transfer DMA data 
within the time allotted for the bus request to be 
acknowledged. TBUFFAD1 and TBUFFAD2 registers 
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contain the address of the memory location that 
could not be accessed. TBUFFCT will be cleared. 


11-08 TX.LINE If TX.ACTION is set, these its contain the binary 
number of the channel which has (1) completed a DMA 
block transfer, (2) accepted a single character for 
transmission, or (3) aborted a DMA block transfer. 


If TX.DMA.ERR is also set, these bits contain the 
binary number of the channel that failed during a 
DMA transfer. 


7 RX .DATA.AVAIL When set, this bit indicates that a received char- 
acter is available. This bit is cleared when the 
FIFO is empty. It is used to request and RX 
interrupt. 


Set after MASTER.RESET because the FIFO contains 
diagnostic information. 


6 RXTE When set, this bit allows the SCD-DHV11/16 to 
interrupt the host when RX.DATA-AVAIL is set. An 
interrupt is generated if (1) RXIE is set and a 
character is placed into an empty FIFO and (2) the 
FIFO is not empty and RXIE is changed from 0 to 1. 
Cleared by BINIT, power up or down, but not by 
MASTER .RESET . 


5 MASTER.RESET Set by the host to reset SCD-DHV11/16. Cleared 
after self-test and initialization sequence. 


Set by BINIT (bus initialization) or by CPU setting 
CSR bit 5. The host should not write to this bit 
when it is already set. 


03-00 IND.ADDR.REG These bits specify the channel to be used for 
accessing a block of indexed register (Section 
3.1). They form the binary number of the channel to 
be accessed. 


--Bit--  ----- Channel----- 

3210 (DHV A) *(DHV B) *DHV B Base Address 
= DHV A Base 

0000 0 8 Address + 20, 

0001 1 9 

0010 2 10 

0011 3 11 

0100 4 12 

0101 5 13 

v110 6 14 

01i1i1 7 15 
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RECEIVE BUFFER (RBUF) 


mee em ee me wee ee Pe Bee ee ee Be ee Be eee ee ee eee Meee meee 


Framing Error---! 
Parity Error-------- | 
Receive Line Number------------ 1 
Received Character OR Diagnostic Information------------ 


BIT MNEMONIC DESCRIPTION 


15 DATA.VALID Set if FIFO is not empty. Cleared by MASTER.RESET 
or by the FIFO becoming empty. Always set after a 
successful MASTER.RESET since self-test information 
is loaded into the FIFO. 


14 OVERRUN .ERR Set if one or more previous characters of the 
channel (bits 11-08) were lost due to a full FIFO 
or failure to service.the UARTs (see RX.CHAR). 


NOTE 


The all 1s code for bits 14-12 
indicates that diagnostic 
information is held in  RBUF 
bits 07-00. 


13 FRAME .ERR Set if the first stop bit of the received character 
was not detected (see RX.CHAR). 


12 PARITY .ERR Set if a character has a parity error and if parity 
is enabled for the channel specified by bits 11-08 
(see RX.CHAR). 


11-08 RX.LINE These bits contain the binary number of the channel 
on which the character of RBUF bits 07-00 was 
received. See CSR bits 03-00 for channel binary 
definitions. 


3.4 
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07-00 RX.CHAR If RBUF bits 14-12 = 000, these bits contain the 
oldest character in the FIFO and the character is 
good. 


If RBUF bits 14-12 = 001, 010, or O11. the oldest 
character in the FIFO is bad. 


If RBUF bits 14-12 = 111, these bits contain 
diagnostic information. 


If there is an overrun condition, the data buffer 
for the selected channel will be cleared and data 
will be lost. 


TRANSMIT CHARACTER REGISTER (TXCHAR) 


15! 14 13 12! 11 10 09! 08 07 06! 05 04 03! 02 O01 00 


Transmit Data ! 
Valid ! 
Transmit Character--------------- n-ne nnn renner nnn nnn nnn : 


BIT MNEMONIC DESCRIPTION 


15 TX.DATA.VALID When set, this bit instructs the SCD-DHV11/16 to 
transmit the character contained in bits 07-00. 
The bit is sensed by the SCD-DHV11/16, which then 
transfer the character, clears the bit, and sets 
TX ACTION. 


07-00 TX.CHAR These bits contain the character to be transmitted. 
The LSB is bit 0 for 7-, 6-, or 5-bit characters. 
Unused bits must be Q. 


35 
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LINE PARAMETER REGISTER (LPR) 


15 !14 13 12! 11 10 09! 08 O7 06! 05 04 03 ! 02 O1 OD 


wee emt wm mw ew em RB Be BB ewe Be ee eee ee ee ee ee ee 


BIT MNEMONIC DESCRIPTION 


15-12 TX SPEED Defines the transmit data rate as shown below. 
Notice that the rates are associated with either 
Group A or Group B. 


Bit ----Baud Rate---- 
15 1413 12 Group A Group B 
0 0 0 0 50 
00 0 1 75 
0 0 1 0 110 110 
0 01 1 £41345 134.5 
0 1 0 0 150 
0101 300 300 
01 1 0 600 600 
0111 1200 1200 
1 0 0 0 1800 
1001 2000 
10 1 40 2400 2400 
10411 4800 4800 
1 1 0 0 7200 
1 1 01 9600 
11 0 0 19200 
1 1 1 = #1 38400 

NOTE The SCD-DHV11/16 uses dual-channel ICs Channels O-8, 1-9, 


2-10, 3-11, 4-12 5-13, 6-14, 7-15 are paired. Baud rates for 
paired channels (e g., channel 1 and channel 9) must belong to 
the same group. It is the responsibility of the user to 
select transmit and receive data rates of the same group (A or 
B) for any pair of channels 


Set to 1101 (9600 baud) by MASTER.RESET. 


3.6 
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11-08 RX.SPEED Defines the receive data rate the same as TX.SPEED. 
Restrictions are the same; paired channels must 
have baud rates within the same group. 


Set to 1101 by MASTER.RESET. 


07 STOP . CODE Defines the length of the transmitted stop bit. 
0 = 1 stop bit for 5-, 6-, 7-, or 8-bit 
characters 
1 = 2 stop bits for 6-, 7-, or 8-bit characters 


OR 1.5 stop bits for 5-bit characters 
Cleared by MASTER.RESET. 


07 EVEN.PARITY If LPR bit 5 is set, this bit defines the type of 
parity. 


1 = even parity, 0 = odd parity 
Cleared by MASTER.RESET. 


05 PARITY .ENAB Causes a parity bit to be generated on transmit, 
and checked and stripped on receive. 


1 = parity enabled, oe parity disabled 
Cleared by MASTER.RESET. 


04-03 CHAR.LGTH Defines the length of characters. 
00 = 5 bits 10 = 7 bits 
01 = 6 bits 11 = 8 bits 


LINE STATUS REGISTER (LPR) 


15 !14 13 12! 11 10 09! 08 O7 06! 05 04 03! 02 O1 O00 


The Line Status Register is not used in the SCD-DHV11/16. All bits are 
read as Qs. 
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15 !14 13 12! 11 10 09 ! 08 O7 06! 05 04 03 ! 02 O01 00 


wee ewe ewe em em ee ee em ew me ee eB ew ee ew ew ee Be eB me eee BP ee ee ee ewe we eee eee eee 


Incoming Auto Flow-------------------------------------------------- ! 
Transmit DMA Abort------------------------------------------------------ | 


BIT MNEMONIC DESCRIPTION 


07-06 MAINTENANCE These bits can be written by the driver or test 
programs with codes are follows: 


00 = Normal operation 


O1 = Automatic echo mode. Received data is 
retransmitted (regardless of TX.ENA state) at 
the receiver baud rate. Received characters 
are processed and placed in the received 
character FIFO. The SCD-DHV11/16 does not 
transmit any characters including internally 
generated flow-control characters). RX .ENA 
bit must be set when operating in this mode. 


10 = Local loopback - The UART channel output is 
internally connected to the input. Normal 
received data is ignored and the transmit data 
line is held marking. Flow-control characters 
are looped back. Transmit baud rate is used 
both for transmission and reception. TX.ENA 
bit controls transmission. 


11 = Remote loopback - Received data is 
retransmitted at the received baud rate. Data 
is not placed in the receiver FIFO. TX.ENA is 
ignored. 


Cleared by MASTER.RESET. 
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05 


04 


03 


02 


ol 


00 


FORCE .XOFF 


OAUTO 


BREAK 


RX .ENA 


IAUTO 


TX .DMA .ABORT 


Set by the program to indicate that the selected 
channel is congested at the host (e.g., typeahead 
buffer full). The SCD-DHV11/16 sends an X-OFF 
code. Until the bit is reset, X-OFF is sent after 
every alternate character received on the channel. 
When the bit is reset, an X-ON is sent unless IAUTO 
is set and the FIFO is critical. 


When set (if RX.ENA is also set) the SCD-DHV11/16 
automatically responds to X-ON and X-OFF codes 
received from a channel. The SCD-DHV11/16 uses the 
TX.ENA bit in TBUFFAD2 to stop and start the flow. 
Cleared by MASTER.RESET. 


When set, this bit forces the transmitter of the 
selected channel to the spacing’ state. 
Transmission is restarted when the bit is cleared. 
Cleared by MASTER.RESET. 

If set, the receiver channel is enabled. Cleared 
by MASTER.RESET. 


If set, the SCD-DHVi1/16 controls incoming 
characters by transmitting X-ON and X-OFF codes. 
If the FIFO becomes congested, the SCD-DHV11/16 
send X-OFF code to channels. X-ON is sent when the 
congestion is reduced. Cleared by MASTER.RESET. 


X-ON code = 21 (octal) = DCi = CTRL Q 
X-OFF code = 23 (octal) = DC3 = CTRL S 


Set by the driver program to halt transfer of DMA 
buffer. The transfer can be continued by clearing 
TX.DMA.ABORT and then setting TX.DMA.START. No 
characters are lost. 


TX.DMA.ABORT must be clear before setting 


TX.DMA.START or else the transfer is aborted before 
characters are transmitted. 


Cleared by MASTER.RESET. 


3.8 


3.9 
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TRANSMIT BUFFER ADDRESS REGISTER NUMBER 1 (TBUFFADL) 


15 ! 14 13 12! 11 10 09 ! U8 O7 06! 05 U4 03 ! 02 O1 OV 


ae ee ee Oe we ew EE ER Oa Oe ee ewe ee 


Transmit DMA Address------------------ 1 


BIT MNEMONIC DESCRIPTION 

15-00 TBUFFAD Contains the low byte of tne Transmit DMA buffer 
address. Cleared by MASTER.RESET. See Section 
3.9. 


TRANSMIT BUFFER ADDRESS REGISTER NUMBER 2 (TBUFFAD2) 


15 !14 13 12! 11 10 09! 08 07 06! 05 04 03 ! 02 01 00 


ee ena eee ee eee ae at OO Oe ee) Se ee ee ee ee ee ee ee we ee OS eee ee oe ee eo ee ee ee ee ee 


Trans- ! ! \ 


mit Enable ! \ 

Transmit DMA Start----~-------------------- ! ! 

Transmit DMA Address (High Order) ---------------------------- | 

BIT MNEMONIC DESCRIPTION 

15 TX.ENA When cleared, the SCD-DHV11/16 will transmit only 


internally generated flow-control character. In 
the OAUTO mode, this bit is used by the 
SCD-DHV11/16 to control outgoing characters. Set 
by MASTER.RESET. 


07 TX.DMA.START Set by the host to start a DMA transfer. The 
SCD-DHV11 resets the bit before returning 
TX.ACTION. Cleared by MASTER.RESET. 


After setting this bit, the host must not write to 
TBUFFCT, TBUFFAD1 or TBUFFAD2 bits 07-00 until the 
TX.ACTION report is returned. 
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05-00 TBUFFAD These bits contain the high order byte (bits 21-16) 
of the DMA address. 


Before a DMA transfer, TBUFFAD1 and the low byte of 
TBUFFAD2 are loaded with the start address of the 
DMA buffer. This address is not valid during a DMA 
transfer. When TX.ACTION is returned, the address 
is valid. Cleared by MASTER.RESET. 


TRANSMIT DMA BUFFER COUNTER (TBUFFCT) 


15 !14 13 12! 11 10 09! 08 O7 06! 05 04 03! 02 01 00 


RPO OE HE DO MBM ORSON SSSS STS Sw ewes enesnan senses ewnnnseaeesoeeeeoweeoeae 


Transmit Character Count----------- | 


BIT MNEMONIC DESCRIPTION 


15-00 TX.CHAR.CT Loaded with the number of characters to be 
transferred by DMA. The number of character is 
specified as a 16-bit unsigned integer. 


After a DMA transfer is aborted, this location 
holds the number of characters left to be 
transferred. 
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Notes 
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! Micro LSI- LSI- ! Micro LSI- LSI- ! 
! PIN SIGNAL VAX 11/73 11/23 ! ! PIN SIGNAL VAX 11/73 11/23 ! 
| on nnn nn nnn nn nn nn ne ene nen enn nee ne ) |-------------------------------- ++ ! 
! AAL BIRQ5L ! ! AA2 +5V ! 
' AB1 BIRQ6L ! 1 AB2 -12V N/U N/U ! 
! AC1 BDALI6L ! ! AC2 GND | 
! AD1L BDAL17L ! ! AD2 = +12V N/U | 
! AEL *SSPAREL N/U N/U SINGLE STEP ! AE2 BDOUTL iH 
! AF1 *SSPARE2 SRUNL SRUNL SRUNL ! ! AF2  BRPLYL ! 
| 14 \ 
! AH1l *SSPARE3 N/U N/U SRUNL ! ! AH2 BDINL ! 
! AJ1 GND ! ! AJ2  BSYNCL ! 
! AK1 *MSPAREA N/U N/U N/U ! ! AK2  BWTBTL | 
! AL1 *MSPAREB N/U N/U N/U ! 1! AL2 BIRQ4L j 
! AML GND 1 1 AM2 *BIAKLL N/U MMUSTRH ! 
! ANIL BDMRL ! ! AN2 *BIAKOL BIAKL ! 
{ 14 \ 
! AP1 BHALTL 1 ! AP2 BBS7L ! 
! ARL BREFL N/U N/U ! 1! AR2 *BDMGLL N/U  UBMAAPL ! 
! ASL +12VB N/U N/U ! ! AS2 *BDMGOL ! 
! ATL GND ! 1 AT2 BINITL ! 
! AUL PSPARE1 N/U N/U ! ! AU2 BDALOL ! 
! AV1 +5VB N/U ! 4) AV2  BDALIL 
1 14 

! BAl BDCOKH ! 1 BA2 +5V ! 
! BB1l BPOKH ! ! BB2 -12V N/U N/U ! 
! BC1 *SSPARE4 BDALI8L BDAL18L MMUDAL18H ! ! BC2 GND ! 
! BD1 *SSPARE5 BDAL19L BDAL19L MMUDAL19H ! ! BD2 +12V N/U | 
! BEL *SSPARE6 BDAL2O0L BDAL2OL MMUDAL20H ! ! BE2 BDAL2L ! 
! BF1 *SSPARE6 BDAL21L BDAL21L MMUDAL21H ! BF2 BDAL3L 
I l 7 
! BH1 *SSPARE8 N/U N/U CLKDISL ! ! BH2 BDAL4L ! 
! BJl GND 1! BJ2 BDALS5L ! 
! BKi *MSPAREB N/U N/U N/U ! 1 BK2 BDAL6L ! 
! BL1 *MSPAREB N/U N/U N/U ! ! BL2 BDAL7L | 
! BML GND ! ! BM2 BDAL8L ! 
! BNL BSACKL ! 1 BN2 BDAL9L 
\ 14 | 
! BP1 BIRQ7L ! 1 BP2 BDALIOL | 
! BRL BEVNTL ! ! BR2 BDALIIL ! 
! BS1 PSPARE4 N/U N/U +12VB ! ! BS2  BDAL12L ! 
! BT1 GND ! ! BT2 BDAL13L ! 
! BUL PSPARE2 N/U N/U 1 ! BU2 BDAL14L ! 
! BV1 +5V ! ! BV2 BDALI5L ! 


*NOT BUSSED 
N/U = NOT USED 
NOTE 


C-D slots for LSI-11/73 and LSI-11/23 are the same as A-B slots. Pin 
assigninents for MicroVAX C-D slots are defined on the next page. 
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*Used by 


NOT USED 
*MAASO>L 
NOT USED 
*RAS<5>H 
*BMCAS<0O>H 
*RAS<1>H 
*BMCAS<1>H 
*MSID<O>L 
*MSWT<1>H 
*RAS<4>H 
*MSID<1>L 
*MAAS1>L 
*MAA<2>L 
*MAA<O>L 
*MAA<8>L 
GND 
*RAS<O>H 
NOT USED 


MSA32 memory module. 


cbD2 
CE2 
CF2 
CH2 
CJ2 
CK2 
ClL.2 
CM2 
CN2 
CP2 


RAS<1>H 
BMCAS<O>L 
NOT USED 
BMCAS<1>H 
MSID<2>L 
MSWT<1>H 
RAS<0O>H 
MSID<3>L 
MAA<1>L 
MAA<2>L 
MAA<O>L 
MAA<8>L 
MSID<4>L 
NOT USED 
NOT USED 


Not used by CPU. 
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NOT USED 
*MAACS7>L 
NOT USED 
*MAA<5>L 
*MAA<4>L 
*MAA<3>L 
*MAA<6>L 
*MSID<2LL 
*RAS<3>H 
*RAS<7>H 
*MSID<3>L 
*RAS<2LH 
*BMCAS<2>H 
*BMCAS<3>H 
*MSWT<2>H 
GND 
*RAS<6>H 
NOT USED 


MicroVAX C-D Slot Definitions 


DS2 


MAA<3>L 
MAA<6>L 
NOT USED 
NOT USED 
RAS<3>H 
NOT USED 
NOT USED 
BMCAS<2>H 
BMCAS<3>H 
MSWT<2>H 
*MSID<4>L 
RAS<2>H 
NOT USED 
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Appendix B - Address Assignments via Switch SW1 


------ SW1 SWITCH POSITIONS-- 


ADDRESS 1 2 3 4 5 6 7 
Al2 All A10 AO9 AO8 AO7 A06 


160000 ON ON ON ON ON ON ON 
160040 ON ON ON ON ON ON ON 
160100 ON ON ON ON ON ON OFF 
160140 ON ON ON ON ON ON OFF 
160200 ON ON ON ON ON OFF ON 
160240 ON ON ON ON ON OFF ON 
160300 ON ON ON ON ON OFF OFF 
160340 ON ON ON ON ON OFF OFF 


160400 ON ON ON ON OFF ON ON 
160440 ON ON ON ON OFF ON ON 
160500 ON ON ON ON OFF ON OFF 
160540 ON ON ON ON OFF ON OFF 
160600 ON ON ON ON OFF OFF ON 
160640 ON ON ON ON OFF OFF ON 
160700 ON ON ON ON OFF OFF OFF 
160740 ON ON ON ON OFF OFF OFF 


161000 ON ON ON OFF ON ON ON 
161040 ON ON ON OFF ON ON ON 
161100 ON ON ON OFF ON ON OFF 
161140 ON ON ON OFF ON ON OFF 
161200 ON ON ON OFF ON OFF ON 
161240 ON ON ON OFF ON OFF ON 
161300 ON ON ON OFF ON OFF OFF 
161340 ON ON ON OFF ON OFF OFF 


161400 ON ON ON OFF OFF ON ON 
161440 ON ON ON OFF OFF ON ON 
161500 ON ON ON OFF OFF ON OFF 
161540 ON ON ON OFF OFF ON OFF 
161600 ON ON ON OFF OFF OFF ON 
161640 ON ON ON OFF OFF OFF ON 
161700 ON ON ON OFF OFF OFF OFF 
161740 ON ON ON OFF OFF OFF OFF 


162000 ON ON OFF ON ON ON ON 


162040 ON ON OFF ON ON ON ON 
162100 ON ON OFF ON ON ON OFF 
162140 ON ON OFF ON ON ON OFF 
162200 ON ON OFF ON ON OFF ON 
162240 ON ON OFF ON ON OFF ON 
162300 ON ON OFF ON ON OFF OFF 
162340 ON ON OFF ON ON OFF OFF 


------ SW1 SWITCH POSITIONS 


ADDRESS 1 2 


Al2 All 


162400 ON ON 
162440 ON ON 
162500 ON ON 
162540 ON ON 
162600 ON ON 
162640 ON ON 
162700 ON ON 
162740 ON ON 


163000 ON ON 
163040 ON ON 
163100 ON ON 
163140 ON ON 
163200 ON ON 
163240 ON ON 
163300 ON ON 
163340 ON ON 


163400 ON ON 
163440 ON ON 
163500 ON ON 
163540 ON ON 
163600 ON ON 
163640 ON ON 
163700 ON ON 
163740 ON ON 


164000 ON OFF 
164040 ON OFF 
164100 ON OFF 
164140 ON OFF 
164200 ON OFF 
164240 ON OFF 
164300 ON OFF 
164340 ON OFF 


164400 ON OFF 
164440 ON OFF 
164500 ON OFF 
164540 ON OFF 
164600 ON OFF 
164640 ON OFF 
164700 ON OFF 
164740 ON OFF 


3 


4 


Al0 A09 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 


ON 
ON 
ON 


ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


-ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 


ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
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5 


6 


7 


AQ8 AQ7 A06 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


ON 
ON 
ON 
ON 

OFF 

OFF 

OFF 

OFF 


ON 
ON 
ON 
ON 
OFF 
OFF 
OFF 
OFF 


ON 
ON 
ON 
ON 

OFF 

OFF 

OFF 

OFF 


ON 
ON 
ON 
ON 
OFF 
OFF 
OFF 
OFF 


ON 
ON 
ON 
ON 

OFF 

OFF 

OFF 

OFF 


ON 
ON 
OFF 
OFF 
ON 
ON 
OFF 
OFF 


ON 
ON 
OFF 
OFF 
ON 
ON 
OFF 
OFF 


ON 
ON 
OFF 
OFF 
ON 
ON 
OFF 
OFF 


ON 
ON 
OFF 
OFF 
ON 
ON 
OFF 
OFF 


ON 
ON 
OFF 
OFF 
ON 
ON 
OFF 
OFF 
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Appendix B - Address Assignments via Switch SWl 


ADDRESS 1 
Al2 
165000 ON 
165040 ON 
165100 ON 
165140 ON 
165200 ON 
165240 ON 
165300 ON 
165340 ON 
165400 ON 
165440 ON 
165500 ON 
165540 ON 
155600 ON 
165640 ON 
165700 ON 
165740 ON 
166000 ON 
166040 ON 
166100 ON 
1606140 ON 
166200 ON 
166240 ON 
166300 ON 
166340 ON 
166400 ON 
166440 ON 
166500 ON 
166540 ON 
166600 ON 
166640 ON 
166700 ON 
166740 ON 
167000 ON 
167040 ON 
167100 ON 
167140 ON 
167200 ON 
167240 ON 
167300 ON 
167340 ON 


--SW1 SWITCH POSITIONS 


3 


4 


5 


6 


i 


All A10 AO9 AO8 AQ7 AQ6 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


OFF 
OFF 


OFF ¢ 


OFF 
OFF 
OFF 
OFF 
OFF 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


OFF ¢ 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


ON 
ON 
ON 
ON 
ON 


on ee ee ee 


ADDRESS 1 
Al2 
167400 ON 
167440 ON 
167500 ON 
167540 ON 
167600 ON 
167640 ON 
167700 ON 
167740 ON 
170000 = OFF 
170040 ~=OFF 
170100 ~=OFF 
170140 ~=—OFF 
170200 = OFF 
170240 = OFF 
170300 OFF 
170340 OFF 
170400 OFF 
170440 ~—sOF F 
170500 =—OFF 
170540 ~=OFF 
170600 OFF 
170640 = OFF 
170700 = OFF 
170740 OFF 
171000 = OFF 
171040 = OF F 
171100 =OFF 
171140 = OFF 
171200 = OFF 
171240 = OFF 
171300 OFF 
171340 = OFF 
171400 = OFF 
171440 OFF 
171500 = OFF 
171540 = OFF 
171600 OFF 
171640 ~=OFF 
171700 ~=—OFF 
171740 ~—sOOFF 
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~-SW1 SWITCH POSITIONS 


3 
Al0 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


4 
AQ9 


OFF 
OFF 
OFF 
OFF 
OFF 


5 
A08 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


6 
AO7 


ON 
ON 
ON 
ON 

OFF 

OFF 


Se 


Appendix B - Address Assignments via Switch SW1 


ADDRESS 


172000 
172040 
172100 
172140 
172200 
172240 
172300 
172340 


172400 
172440 
172500 
172540 
172600 
172640 
172700 
172740 


173000 
173040 
173100 
173140 
173200 
173240 
173300 
173340 


173400 
173440 
173500 
173540 
173600 
173640 
173700 
173740 


174000 
174040 
174100 
174140 
174200 
174240 
174300 
174340 


Al2 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


All 


ON 
ON 
ON 


Al0 AO9 AO8 AO7 A0G 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 


ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 


ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 


OFF 
OFF 
OFF 
OFF 
OFF 


ON 
ON 
ON 
ON 

OFF 

OFF 

OFF 

OFF 


ON 
ON 
ON 
ON 

OFF 

OFF 

OFF 

OFF 


ON 
ON 
ON 
ON 

OFF 

OFF 

OFF 

OFF 


ON 
ON 
ON 
ON 
OFF 
OFF 
OFF 
OFF 


ON 
ON 
ON 
ON 

OFF 

OFF 

OFF 

OFF 


ADDRESS 


174400 
174440 
174500 
174540 
174600 
174640 
174700 
174740 


175000 
175040 
175100 
175140 
175200 
175240 
175300 
175340 


175400 
175440 
175500 
175540 
175600 
175640 
175700 
175740 


176000 
176040 
176100 
176140 
176200 
176240 
176300 
176340 


176400 
176440 
176500 
176540 
176600 
176640 
176700 
176740 
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2 


All AlO AO9 


OFF 
OFF 
OFF 
OFF 
OFF 


OFF 


OFF 
OFF 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 


ON 
ON 
ON 


ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 


ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 


7 


A08 AQ7 A06 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


ON 
ON 
ON 
ON 

OFF 

OFF 

OFF 

OFF 


ON 
ON 
ON 
ON 

OFF 

OFF 

OFF 

OFF 


ON 
ON 
ON 
ON 

OFF 

OFF 

OFF 

OFF 


ON 
ON 
ON 
ON 

OFF 

OFF 

OFF 

OFF 


ON 
ON 
ON 
ON 
OFF 
OFF 
OFF 
OFF 


ON 
ON 
OFF 
OFF 
ON 
ON 
OFF 
OFF 
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Appendix B - Address Assignments via Switch SW1 MA400470 REV D 32 


ecnaes SW1 SWITCH POSITIONS----- ~-----SW1 SWITCH POSITIONS----- 
ADDRESS 1 2 3 4 5 6 7 8 ADDRESS 1 2 3 4 5 6 7 8 
edneceoae ADDRESS BITS--------- nwcewseno-ADDRESS BITS===---2=- 
Al2 All Al0 AO9 AO8 AQ7 AQ6 AOS Al2 All Al10 AQQ AOS AQ7 AO6 AOS 


177000 OFF OFF OFF OFF ON ON ON ON 177400 OFF OFF OFF OFF OFF ON ON ON 
177040 =OFF OFF OFF OFF ON ON ON OFF 177440 OFF OFF OFF OFF OFF ON ON OFF 
177100 OFF OFF OFF OFF ON ON OFF ON 177500 OFF OFF OFF OFF OFF ON OFF ON 
177140 OFF OFF OFF OFF ON ON OFF OFF 177540 OFF OFF OFF OFF OFF ON OFF OFF 
177200 OFF OFF OFF OFF ON OFF ON ON 177600 OFF OFF OFF OFF OFF OFF ON ON 
177240 OFF OFF OFF OFF ON OFF ON OFF 177640 OFF OFF OFF OFF OFF OFF ON OFF 
177300 OFF OFF OFF OFF ON OFF OFF ON 177700 ~=OFF OFF OFF OFF OFF OFF OFF ON 
177340 OFF OFF OFF OFF ON OFF OFF OFF 177740 =OFF OFF OFF OFF OFF OFF OFF OFF 


Refer to DEC's "Microcomputer Interface Handbook, 1980" for recommended 
address and vector assignments. 


Appendix C - Vector Interrupt Assignments (SW2) 


VECTOR 
INTERRUPT 


000 
010 
020 
030 
040 
050 
060 
070 


100 
110 
120 
130 
140 
150 
160 
170 


200 
210 
22U 
230 
240 
250 
260 
270 


300 
310 
320 
330 
340 
350 
360 
370 


08 O07 O06 O05 


-SWIT 


o 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
UFF 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


4 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


OFF 
OFF 
OFF 
OFF 


5 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


6 


OFF 
OFF 
OFF 
OFF 
ON 
ON 
ON 
ON 


04 93 


CH SW2 POSITIONS-- 


7 8 


OFF OFF 
OFF ON 
ON OFF 
ON ON 


VECTOR 


400 
410 
420 
430 
440 
450 
460 
470 


500 
510 


520 


530 
540 
550 
560 
570 


600 
610 
620 
630 
640 
650 
660 
670 


700 
710 
720 
730 
740 
750 
760 
770 
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--VECTOR BITS 


08 O07 06 05 04 03 
INTERRUPT -SWITCH SW2 POSITIONS-- 


3 


4 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 


ON 
ON 
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Appendix D - Staggered Loopback Connector Pins MA400470 REV D 34 


LINE PIN--to--PIN LINE : 
[ RXO 2 17 TX2 ] 
f RX2 21 12 TXO ] 
[ RXl 9 23 TX3 ] 
[ RX3 15 5 TX1 ] 
[ RXx4 26 42 TX6 ] 
[ RX6 38 30 TX4 ] 
[ RX5 33 48 TX7 J 
[ RX7 45 35 TX5 J 
[ RX8 3 18 TX10 J 
[ RX10 20 11 TX8 J 
[ Rx9 8 24 TX11 ] 
[ RX11 14 6 TX9 J 
[ RX12 27 41 TX14 J 
[ RX14 39 29 TX12 J 
[ RX13 32 47 TX15 | 
[ RX15 44 36 TX13 


RXn = Receive Line, TXn = Transmit Line 


8) 
J4 
LAST REFENCE DESIGNATION USED SIDE 2 GND 4 | 2 | RXDO L 
INTEGRATED CIRCUIT ute +5V RXDBL GND 
RESISTOR | RE | TXDIL 15 | 6 | TXDIL 
RESISTOR MODULE: RNI0 GND 7 {8 | RXD? Lb 
CAPACITOR RXDIL 9 | 10 }— GND 
DIODE TXDBL TXDO L 
CONNECTOR GND RXDH L 
CRYSTAL OCILLATOR be RXD3L 115} 16 | GND 
SW a TxDZ2L TXDIOL 
TRANSISTOR, iS GND 1 19 |20 | RXDIOL 
Y RXDZL | 21 [22 | GND 
Z TDY3L TOXIN L 
Fat GND RXD4 L 
0 RXDIZL GND c 
TDXxl2L (29 [30 | TDX4L 
GND RXDIZL 
RXD5L GND 
REFERENCE DESIGNATION nore ND rm TDOX5L TDX ISL 
INTEGRATED CIRCUIT a a he oe 
in E RXDIAL GND 
cc a TDOX4-L TDXGL 
a 6 GND RxXD15 L 
a fT S RXD.7 Lb GND 
ral TDXISL TDX 7 L 
GND O GND GND 


GATES DSED. 
DESIG {PER TOTAL | N 
u 


PART 


Sas 
| GND C} 
ees 
-- —tH 
a 

ne 
rere i 
eK 
les ee EI 
pM 


WA. NO. SD ma 


FORM WO. 001 


nn a URLESS OTHERWISE SPECIFIED THIS DAAWING CONTAINS INFOSMATION ‘ o 
pS cuts” | rman to se eromanons | SS¥ oma InformationSystemsInc. 
FRACTIONS DECIMALS ANGLES aFOEES GENO Re ere eae pated A 

ears eae peta Ye (sees CoE MATS DIAGRAM ON 
ae eee y rere 
en ees reer —f Ee CODE IDENT. NO. | DRAWING NO. REV. 

ee = APPROVED lp] | SD400470 oe 
a i ee ae 
Psrrtcxnon | nenarscattoramme [errno | [scat NONE 


i) 
“ 
» 
n 
a 


@ DTALOL 


@®INTRLTCH 


@ SELDTAHL 


@ SELDTALL 


FORM NO. 002 


| u 6 5 ' 
BUS DATA/ADDRESS INTERFACE 
7 ANM2908 e 
A Bp 
n : ep, 
ene Ie | eS 
ce Ul PP 
sR ee ee 
ae = Ve pee 
SS eS a eer 
maseao | TTT tt dns | | 
ae : fe 
9 D See 
ee ede deals Ree a oe. 
ian 2 Do 2 I 7 a em 
Oe 2 Se a Cee ae 
(a): a De 
2 5) Cay ir SO eee) G/F 
i gl (aoe a a 
: aa See 
aos = Te eS 
oe ag Beaeoee 
pe ee oe 
7) (a 2 a Ge : ie 
ERIM fon: We roeeerers acaganean : 
i) a, {eae a 2 
fe fe PEE 
i ames — ET 
Bae pa 
wel pie ea - 
oh le A a a DE ae 
aan 
i a a 
a ne ee 2 ee eee 
Be ae 
Ae) am, (OO 
TA S244 
= . 2 18 
ge le 
us PE 
2114 
ret 
fw Dae 
ecm Es 
Oy a De ae 
Hl 14 
2 Sb 
RN 10 
470 n. UI5 
Cs ae eT 
Ee eS ee te ee 
a eae 
(ear eer 7 
oe 1 TIS} DATA IN REGISTER 


BDAIS L 
BDAI4 L q 
BDA13a L 

BDAI2 L ( 
BDA15 H 
BDAI4 H 
BDAIS H 
BDA12 H 


BDA14 L 
BDA1OH 
BDAO3H 
BDACBH 
BDATIH 
BDA 10H 
BDAOSH 
BDAOSH 


@® BEXTL 


® aAmtnH 


BDAOT L 
BDAOG L 
BDAOS L 
BDAO4 L 
BDAO7 H 
BDAOG H 
BDAOS5 H 
BDAOG4H 


GOGO 


BDAO3 L 
BDAC2 L 
BDAO1 L 
BDACOL 
BDAOS H 
BDAO2 H 
BDAO1 H 
BDAQO H 


IVO L- 
Iv1 
v2 
IN3 
Iv4 
IV5 
IV6 
Iv? 


rrerr rr 


B@ O8O006 


3.6864. | 
MRZ }__ 3.6864 M2) 


Lite. 


3 | 2 | 


1 


fzone [rev] = siescPTION | cate | arenoven | 
BUS EXTEND REGISTER BUS EXTEND 
a Pe BDA21 L 
BDAZO L 
i CBD1_) BDAI9 L 
CBCT_) BDA16 L 
| 
: : CADi_) BDAT? L 
pala epee 
, | 3 Pa BWTBTL 
yi] UO Ps OD, BBS7 L 
tere: 44: 112 10|U20)p PARER L ® 
“Der [as : BTWTIH = @ 
i : BS7IH ) 
TIVO L 
IV1L 
V2 L 
V3 L 
IV4b 
IV5 Lb 
Tvé L 
IV7 L 
HALTL © 
LTIMHEH = © 


7 MHZ HR 
TMHZ L 
BSYNC L 
ae 
BDIN L 


SYNCTI H 
DOUTIH 
DINI H 
BRPLYI H 
+5V +5V 
RNS RN2 
Ve) Ve) 
PL Puz 
CODE IDENT. NO. | DRAWING NO. 
'D | $B400470 


@ 
QEQ®@ 


SSIS) 


5.6864 MHZH 
3.6864MHZL NC 


@ 
@ 


Pee 


me SD400470 


REV. 


nw ~ 


FORM NO. 062 


@) BDAI2 H 
BDA H 

* BDAIOH 
BDA9H 
BDA 8 H 
BDA 7H 
BDA 6H 

@ BDA 5H 


@ BSTLH 


@ SYNCLH 
(@) BRPLYL H 


® DNVARG H 


BDMGI L 


@ ODINLH 


BIRQ6 L’ 


‘ 


© INTRA H 


7 f 6 | 5 ¥ 


HEED 


2 3 
71 ee (Co Cd 
13 zt TT fa 3 
17 een? ©) ER A re VOL 
4 aaa CTs et = WEE 
B i eens (Es Se: 2 L 
8 NG) sean = BLY 8 IV3.L 
749240 Idem eoutp4 ‘ Ne c 
Po tRIAM25LS2521 W6L 
U2 N71 
BARLDL 


6 


—__— po 
TAS04 ~U28 oO 


DMGNT .H@) 


@ @ INTRNT 
® INTRNG 

© INTRNS 
BOMGO L 8 INTRN4 

INTRNA 

@ INTRN2 
@ INTRNI 

(4) INTRNO 
@ MCLK 


EVCLK H@ @se_DUAINT 


@SELRLDTA 
@DuARTWT 
© DvuarTRO 
@ QUARTDTA 


7 
R q 
ARe 2 REGEY L 


9 8640 v2d . 


CAB1 ) iui) slg 


PEEOr Pr rrereere cee 


@SELSTOTA L 


DEN H a . 
SYNCI H INTEY L @ 
@ BRI H d | 
12_ 8640 Eo) 
(@x0 STA 
~ 12 7438 " 
pa[UIO}e CANT BDMA L 
® sacko H p2|U10 >> CENT) BSACKL 
1 | 12 | 
15 soa 
Py BPOK H 
Ul2 pp 
fol, ts 
ae ig 
QDISB POKIL @@® 


3 . 2 | 1 


[zone [nev escrpron =i | approven | 
FALS374 
D> L50 
1a a Z BAR7 H ® 
| |4 19 
PAR5 H ® 
Semi ie BAR4H 
aeuge b 
ele 
TTT} 
Pi hah 
; DUART 
: RN3 ADDRESS 
eee5e53 FALS374 FAALSHAD 
aCe a4 a DUABUS7 H 
2 ; 
Saennp er eer Ty I ra aa 
eae: See deo | al LT 
ee 5 ee fe dicl 7 17 mech 
aa Rae a 3 et Nie a 
ar ti. 9] m= | 14 
ie f ral Ts 
DUABUSZ H 
= Gan) att 70] att 
Sa ae DUABUST H 
17 (3 aeeenaanea 7] 13] [TY DLUABUSO H 
11) | 
be | wal BARD H 
4 DUART INTREG a BAR? H 
22 BARZH 
BMS i 
eee 2) Se eee reeeneies 2) BUS TRANCEIVER REGISTER 
TP. u2i'445240 


10 
o B 
: 0 r alla) 
21 9445240 | T4508 WIN L 2G) 
RDN L @®& 


DRAWING NO. 


3D 400470 


Ty 


_5D400470 


GWG. WO. 


EXTENDED MICROYORD 


TAL3374 
13) 


BDEST DECODE 
743138 


jos Imo for for [is Te 


DIALOL @ 
DTAHI LL @ 
BEXT L ® 
BCTLL 
DUARTCTL. © wA3 H 
GPLD L @ uaz H 
BARDAL @) 3 ie i 
2 WIN L 
RDN L 
WARTDIAL@ @® — R&t'H 
BAL - @® © 3.6864MkH 
: © @ = RDAH 
g RXD8 H 
SELUAD L 
RAMLDL © 
SELIVL (a) 
SELDTALL @© 
SELDTAHL @ 
SELRLDTAL @Q) 
SELECIL . ® RXD 1H 
SELDUAINT L . RXD 9H 
SELSTDTA L SELUAIL 
SELRAML @ 


MLK L @OO@ 


RXD3H 
RXDIITH 
SELUAIL 


cae a os ee 
4 Ze8t 
DUABUS7 H 
mee rary DUABUS6 H 
an Hae aero ate 
euecs oT tt | DUABLIS3 H 
euRmEn ot | iT | DUABUS2 H 
SERRE Bair Titty DUABLIS! H 
Piet tT TT {zo m7t ttt tt DUABUSO H 
PE tt TTT fs] Yet TT titi TXDO H. 
Ht Ot ea Oc 
SRReEEEA eit tT Lt TT INTRNG L ®) 
[pee | 
re, SEL 
annus) es nec 
PLT TT fet) molt Tt tt 
rt tt { [ {20 eae te | 
Pit i tf tf fi] 418; | | | f [ty TXDI.H! @ 
rt Tt Tt Fel RiGRERE RR TXDIH 9 
Pte TT ttt fea ray | TE TT INTRI L 8 
10 | | 
“ws f { | 
an Hage 
an Het [ [ {| 
g Eig RES 
| a7; (TTT tt 
ai FM eee 
cake EEee TXDIOH 10 @ 
ret TTT TTT intenze & 


TXD 3H g 
TXDUH 


INTRNSL @ 


a |e 


owe-*°- 6.400470 


CODE IDENT. NO. DRAWING NO. REN. : 
Bl Sone 


seace NONE | NOREOHERNG. | sueer "34 oF 7 


IVOL 1 2 
IVIL 
rv2 L =< 
aS eile a P 
haa @ ua H DUABUS7 H @ 
Iv L aeann : @  wuAzu tS WOE Eg DUABUSS H @) 
pion anes © UAT H age st 4 DUABUS5S H @Q) 
UAO H nica == DUABLUS4 H G) 
(e) WTN L rT ta = DUABUS3 H @) 
RDN L am DUABUS2 H 
RAM 2Kx8 S 2 me pila 8 
© BARIO H Es oe PCC fa Same S ares ew 
© BARS H a aca sD GE rt massa 
@® BARB H ils TALS374 pA Aa eS OO Rare ee 
BART H | 8 9 ©) RXDI2H aa TI RDB Es TXDIZH 
BRO H Z FE pee (Pa keg @ © seLua4 pat ee pti tt tt rena 7 
BARS H = é panty ; 8 
BAR4 H # 15 
ey a 5 SELUARZL @ 
Dae im figs oe 3 an ol 
BARI H | |} 2 EDASt S82) Mak 
BARO H ia q Te yc a | PT 4] een 
qi it [tt f2a a7; {| TET 
@ DUARTCT L () —-RXDISH PE tT [64] ET oo aay aH @ 
| |. 
a 
au 
a 
@ RXDGH | Type ©) 
@ Sane aaa @ = RXDIA'H 7 TXDIA4A H © 
@ BRPLYI H aa 8 © SEUAGL INTRNG L 
©) JAKI H UA1 H ; 
8 ROE UuOH @ 
@ PARER L SACKO H g 
AEN H 
QO MLKL DENH @ 
@ SELBCIL 
@ = RXD.7H TXD7TH) @ 
RXDIS H TXDI5 H 
ft wirwe ws DMARQH = g INTRN7 g 
le ty INTRAH SELUAT L L 
DUARTRD H ©) 
DUARTWT H @ 
BAR 10 ® 
BAR 9 ©) 
BROL BAR 8 ©) 


CODE IDENT. NO. | DRAWING NO. REY. 
'D | $B400470 F 


scace NONE [MORK ORDEENO- | sneer : o 


$D400470 


Owa. NO. 


REVISIONS 


MICROPROCESSOR SYSTEM 


8x305 
12 
ICO H 
& {Ot # 
TO2 & 
LO3H 
104.H 
IO5H 
+5V lOOH 
IO7 H 
IO8 H 
37 TO9 H 
cP ee 110 H 
2N53Z0 e ae 
TI3 H 
+ C7 Ti4H 
ITi5 
@ FMHz H i eS 
4 11 5, 
@ TMHz L AD Al AZ AS Ad AS AL AT AS AD AD C8 6356841 (MM) 
45Pbe\7 FR Zi Pes sio Pele pep iperpBy ee 
e: site 43, oo ee lst bas eer Ms 
: Bt oe le irs eae ae ber ot ho 
@ wage <= aes CF Ef TO ee Ab 
aoe 4a See anne Sees CE RREe ADA dy 
a oe 
ae 40 ie eaeeanee 9 (el 05) RN Soest i i Be ial Se Hany 
a a eee ee ee a 
39 Ce ies Oo sl Cee I | oe 
N26 Sk iene ns @ ee ee GG ere 
aA ag gg 6 5 ee 2 es 2 pens 
/ 7 Pe a ee ee ee Wea 
Vee a a | ae OO ee 
2 a eee ee pe A0O H Inu) 
fi - ea aed ne ge oe ee ee ee a ee MEK @ 
IVéL e ease ee a oer 8 
33 Pee ree eg ge hee oe a ee We 
vee a pag en ey a ee oy 
RBL (wu) 
Bieiaie is 2 ena 
© DISABLE H eV 
ay H2V 
HZ4. 6 
RNI CI CR4 CR2 
@ wren H ,10 EL eral 2 is m -9VDCA 
T4505 +5V 330 0026 
De 
uz4 = ced 
Ben, i2 {44 RNs spp re 
+5¥ = 3330 OOPB oe 
Luft 
RNB 2V 
470 
UZA. b : 
304 6p eg R95 4 (SB cn CR5 £Rb6 
505 r5V 330 
HE 
1gwz Ba RNS7 4S 
505 330 


f 


—~ FORM NO. 562 


| ul | is [ 5 : 4 3 2 1 
REVISIONS 


[zone [rex [escrow | ane | nronoven | 


T4ALS374 ae 
8 vee 7 “OVOLA Ae 2 1 AMZ6L533 
Les mAA G ie) 
@ BDAOTH ~OVICA. aah 2[> RXDOH @ 
065 
@ BDAOZH ray [7] : 
@ BDAOSH ~3VDCA , Log RXDBH ®@ 
BDAOA H bk ce 
8 DINi H “SVECA a Ry ‘ Ld RxTH oH 
: ape, RDI # 
~3y xp ee ©) RXDZ H 
@ DOUTIH IEEE RINT £54 ues 
.! Eze} RN RID 
. ~S¥DCA =p AN) eR AMZ6L 535 wR 
@ swt u SA, = oy Hae RXD3H @ 
Ue re are RYH @ 
oe \F) 
Bey ER arr: Ja 
[27> 15KK wig HN 5 
= WOLB ze V5 othe AMZOLAS> RxDI2H ® 
5 Re Loop __| RXBSEH BO 
ante ae 
6 Nee ree RXIDBH © 
Ut 
eee Say RK 2f4 > 
AI oe 
“SYDLA ; Ws, obi RIDGH © 
hi 5 
~SDEA A eee n anzeLsss — ~RXOKH © 
=SVLA pW ; Pop tt __| RXDTH @© 
bree 
— ts 
© AOS H = 525 
@ ADB H 28 
AO7 H @® TxXDOH 
@ ABH @ ms8H ———__4 s{u9%—_——“"“‘ 5 = 
- TXD! # 2 PB rary : 
: TXD9 H p 13}U%0p : 5 > 
nD2H ——_____¢"se8) &@ {iF 
@ RST L 2m Ar. D&t48B iS 
® TxXDIOH 
8 
. TDS H ee TUE) 235 8 
e ASOH TXDIE HA 13] pop E>. 2 
Sah TXD4H 2 (7p3 3 
@ AUTH © es Bs 48a 
© AIzH @ TXDIZH 
® TxD5H 3 f iu7op®§ —{35> 
@ 3.6 MHZH G  TXDISH prafure ES 
@ TXDGH 
® TxDi4H 2172p3 
INTE © TXD7H 5 ¥ 1furép®§ > p i0fU72)>® [45 > 
i : © 7xDISH —————41[U72>!| —____#7) 
N1H ; . 
CODE IDENT. NO. SENG = REY. 
© wom Fa ec 


